Germ plasm is a specialized cytoplasm that is physically segregated to the germline cells during early embryogenesis. Recent results suggest that, in Caenorhabditis elegans, germ plasm is also prevented from accumulating in somatic lineages by a ubiquitin ligase that targets germ plasm proteins for degradation.
in P 2 and P 3 cells requires both the actin and microtubule cytoskeletons [4] . In addition to directed movement into the germline cytoplasm, P granules are unstable in the cytoplasm destined for the somatic blastomeres [4] . For example, P granules trapped near the anterior cortex of a P0 cell appear to be disassembled or degraded prior to cell division, and the few P granules mistakenly segregated to a C or D blastomere disappear rapidly.
Genetic screens have identified numerous mutations that disrupt P granule segregation to germline blastomeres. The par (partitioning defective) genes act soon after fertilization to establish the anterior-posterior axis and initiate early patterning of the embryo, including P granule segregation [8] . The PAR proteins are cortically localized and show dramatically asymmetric distributions [9] . PAR-1 is posteriorly localized and segregated to the germline blastomeres. One of its roles is to restrict the CCCH zinc finger proteins MEX-5 and MEX-6 to the anterior somatic blastomeres [10, 11] . MEX-5 and MEX-6, in turn, help to restrict three more CCCH zinc finger proteins, PIE-1, MEX-1 and POS-1, to the posterior germline blastomeres, where they are associated with P granules and dispersed in the cytoplasm [12] [13] [14] . MEX-5, MEX-6, PIE-1, MEX-1 and POS-1 are all involved in later stages of P granule segregation and in germ cell specification [11, 14, 15] .
Studies of the PIE-1 protein [3] have united these approaches and revealed that two independent mechanisms are required to target PIE-1 specifically to germline blastomeres. GFP-tagged PIE-1 is asymmetrically partitioned to germline-destined cytoplasm prior to cell division, and also removed from somatic daughter cells after cell division (Figure 1) . A large region of PIE-1, including its second zinc finger (ZF2), localizes PIE-1 to P granules and partitions it asymmetrically into germline-destined cytoplasm. A GFP-ZF2 fusion protein was seen to localize to P granules, but it did not become asymmetrically enriched in the germline cytoplasm prior to cleavage, revealing that the asymmetric partitioning of PIE-1 to the germline cytoplasm is not due to its association with P granules. By contrast, the first zinc finger (ZF1) of PIE-1 is necessary and sufficient for the other mechanism that restricts PIE-1 to germline blastomeres, namely PIE-1 degradation in somatic cells. It is becoming increasingly clear that protein degradation plays a crucial role in controlling protein distributions in early C. elegans embryos. A recent study [17] found that several of the known protein degradation events in early embryos are coordinately regulated by the kinase MBK-2. Intriguingly, MBK-2 also regulates the posterior localization of PIE-1, POS-1 and P granules prior to division of the one-cell embryo. This observation raises an interesting question: does localized or tethered protein degradation within a single cell contribute to the protein asymmetries that arise prior to division? The P granule studies [4] suggest that localized regions of instability exist within germline blastomeres. A gradient of protein degradation also may contribute to the asymmetric distributions of cytoplasmic proteins such as PIE-1.
An attractive scenario is that the PAR-1 cortical domain in each germline blastomere serves as a 'safe haven' in which the degradation of germline-destined proteins is repressed. Drosophila PAR-1 phosphorylates and stabilizes Oskar, an intrinsically unstable protein essential for germ plasm assembly [18] . will continue to shed light on how embryos achieve asymmetric protein distributions.
